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Introduction
This preliminary report is based on the 2004, twenty-two day, two-phase, Bristol Bay-Alaska Peninsula field program (Figure 1 ). The program's first phase focused on source rock potential of the Mesozoic section (Figure 2 ; Figure 4 ). The second phase focused on reservoir potential and stratigraphic architecture of Tertiary rocks (Figure 3 ; Figure 5 ). Data included here are rock sample details and field station locations, headspace gas analyses, whole oil geochemistry, organic geochemistry, total organic carbon, kerogen typing, porosity and permeability, and inorganic geochemistry. Separate reports from the Alaska Division of Geological & Geophysical Surveys (DGGS) summarize the megafossil data (Blodgett, in preparation) and the measured stratigraphic sections (Ridgway and Finzel, in preparation) . Both bear on surface to subsurface stratigraphic correlations.
This report is relevant to hydrocarbon-resources and exploration models within the state Division of Oil and Gas's Bristol Bay area-wide lease sales for 2005 and beyond, and is available on the DGGS website (http://www.dggs.dnr.state.ak.us). The Division of Oil and Gas (DOG) website (http://www.dog.dnr.state.ak.us) includes a variety of Bristol Bay and Alaska Peninsula information including geology, well locations and details, cross section, area-wide lease sale maps and information, and public seismic data.
Field-based results presented here are part of the Bristol Bay basin petroleum reservoir characterization, source rock potential, and fossil fuel resources program (2004) (2005) (2006) (2007) , funded by the U.S. Department of Energy through the Arctic Energy Technology Development Laboratory at the University of Alaska Fairbanks, DGGS, and DOG. Geologists participating are: Rocky Reifenstuhl (DGGS; program head), Dave Shafer (DOG), Tim Ryherd (DOG), Don Brizzolara (DOG), Robert Blodgett (consulting megafossil paleontologist), Mark Myers (DOG), Emily Finzel (DGGS), Ken Ridgway (Purdue University), and Paul McCarthy (University of Alaska Fairbanks; non-field collaborator). The manuscript was reviewed by Marwan Wartes of DGGS.
The first phase of this project included 11 days (May 24 to June 4, 2004) of helicopter-supported fieldwork in the Puale Bay and Wide Bay areas, northeast Alaska Peninsula (Figures 1 and 2 ). Base camp facilities were at Grizzly Skins Lodge near the Kajulik River and Becharof Lake. Our primary goal for this field investigation was to better understand the source rock potential and stratigraphy of the Mesozoic (Jurassic and Triassic) section (Figure 4) , and sample oil seeps for geochemical characterization.
The second phase was 11 days (August 23 to September 2, 2004) of helicopter-supported fieldwork in the Port Moller, Herendeen Bay, and Bear Lake area, Bristol Bay (Figures 1 and 3) . Base camp facilities were at Bear Lake Lodge on Bear Lake. This portion of the project focused on the reservoir potential of the Tertiary strata ( Figure 5 ), particularly the Miocene Bear Lake and Pliocene Milky River formations. This report is intended as a timely public release of a wide variety of analytical data on outcrop samples collected in the first field season of this project. Each of the tables in this report is listed below with some pertinent background information. Figure 3) . Results indicate more than 99 percent methane. Gas bubbles strongly through the hot springs pool, which is located in a vegetated point of land on the west side of Port Moller Bay. Scheduled for the 2005 field season is a sampling program that will collect additional gas for isotopic analyses aimed at constraining the source of the gas generation.
Discussion of Data
Tables 3a through 3d -Whole Oil Geochemical Analyses of Oil Seep Sample: Whole oil analyses are from one sample of the oil and gas seep near Oil Creek (04RR14; 14 on Figure 2 ). Detailed analyses indicate a highly biodegraded oil. The seep flows an estimated one-half barrel per day into a small pool of water in a tundra and muskeg area some 100 meters from the main Oil Creek waters. Most of the light hydrocarbons evaporate prior to the oil seep reaching Oil Creek. A 150-meter-wide delta-shaped fan has been deposited over time; it consists of extremely viscous, tarry hydrocarbon. To the southeast and downstream 500 to 700 meters on Oil Creek, very small quantities of hydrocarbon flow directly from fractures in the very fine sandstone of the Shelikof Formation. These minor seeps produce an oily sheen on some creek waters. Locally, there are minor occurrences in the outcrops of sandstone that have a dark opaque matrix that appear to be oil charged. Importantly, the hydrocarbon typing analyses of the oil seep sample from Oil Creek is in part correlative with the Kamishak Formation source rock analyses. (3) range from 0.54 to 0.81 percent TOC. The Kialagvik Formation also will be sampled systematically during the 2005 field program. One sample was collected from the Snug Harbor Member of the Naknek Formation (Upper Jurassic) and yields 2.19 percent TOC. This locality is 1 kilometer west of the southwest arm of Becharof Lake. Based on the silty claystone and shale lithologies of this section, which yielded relatively high TOC, additional sampling is scheduled during the 2005 season. The Oligocene Stepovak Formation sample is from a section southeast of Bear Lake, and consists of interbedded sandstone, siliceous siltstone and black coaly material. The sample yields 9.54 percent TOC. The high carbon content is due to coaly fragments in the sediment. A back-bay or lagoonal depositional environment is interpreted for these sediments. The carbon content in the Stepovak Formation and Bear Lake Formation samples (0.21 and 0.08 percent TOC), combined with low hydrogen index values, suggest that the kerogen is most likely gas prone woody material. The remaining samples in the table are from marine or deep marine depositional environments (see Figure 1 for kerogen typing analyses of 12 samples). More detailed sampling and analyses will more closely constrain kerogen typing during 2005. Table 4 notes above. The three oil-prone samples on the graph are from the Kamishak Formation and from oil-charged sandstone from the Snug Harbor Member of the Naknek Formation. Importantly, the hydrocarbon typing analyses of the oil seep sample from Oil Creek (Table 3 ) is in part correlative with the Kamishak Formation source rock analyses. Mesozoic samples are uniformly low in both porosity and permeability, with the exception of four samples from the Chisik Member of the lower Naknek Formation. These Mesozoic rock units were sampled in an effort to obtain a more complete petrophysical outline of the entire stratigraphic succession on the Alaska Peninsula. The majority of the sampled intervals were never considered to be potential reservoir targets. Rather, they were the focus of source rock potential or depositional environment studies, and outcrop petrophysics samples were collected for comprehensiveness. Consequently, the porosity and permeability values are quite low for two of the three Middle and Late Jurassic units (Kialagvik Formation, Shelikof Formation, and for some of the Naknek Formation). When considering all samples, only 10 percent have more than 1 millidarcy permeability, and these have corresponding porosity values ranging from 5 to 37 percent. About 30 percent of the 81 samples have permeability greater than 0.10 millidarcy, with porosity in the 5 to 15 percent range. Despite poor permeability (<0.10 millidarcy), these rocks can be considered viable gas reservoirs. It's important to note that several outcrops of the Chisik Conglomerate Member of the basal Naknek Formation, the Bear Lake Formation, and the Milky River Formation were too unconsolidated to process for petrophysical analyses. Considering that the Bear Lake Formation is expected to be the reservoir in many published hydrocarbon play models, this is an important aspect that the data alone do not portray.
Figure 8 -Porosity and Permeability of Outcrop Samples (by formation):
This plot summarizes the petrophysical analyses for the nine rock units that range from Pliocene to Middle Jurassic. The Pliocene Milky River Formation samples from the Port Moller area have the best reservoir quality, followed by the Chisik Member of the Naknek Formation, and the Bear Lake Formation. Several samples plotted from the Bear Lake, Milky River, and Chisik Conglomerate formations do not convey that several outcrops of these units were too unconsolidated for obtaining core samples. That aside, the vast majority of Bear Lake samples have good porosity but their corresponding permeability is low to poor. Petrographically, the low permeability is apparently due to alteration products of volcanic rock fragments and pore-clogging clays. These diagenetic processes have reduced the pore connectivity in many samples. Milky River Formation sample values are the best with a maximum of 3,500 millidarcies and 32 percent porosity. The Pliocene Milky River Formation is relatively high in the stratigraphic section, and in many published hydrocarbon play models, is considered a less likely reservoir than the underlying Miocene Bear Lake Formation. (Figure 2) , is a succession of sandstone and conglomerate. The channelized, non marine-to marginalmarine, very-coarse grained sandstone is very dark gray to black, poorly sorted, with subrounded grains, and has a slightly greasy feel. The sandstone is nearly 17 percent iron (Fe 2 O 3 + FeO), with only 1.2 percent titanium oxide, suggesting that magnetite, not ilmenite, is the dominant magnetic mineral. The same sandstone has 13.9 percent porosity and 0.22 millidarcy permeability. The concentrated magnetic minerals were likely derived from the intermediate volcanic and plutonic rocks of the Jurassic arc system. Abundant plutonic and volcanic cobbles in the interbedded conglomerate support this interpretation.
This preliminary report is significant in that it documents oil-charged sandstone outcrops in the Chisik Member of the lower Naknek Formation on the east side of Deer Mountain, and south of Puale Bay on the ridge northeast of Teressa Creek (04RR20C; number 20 on Figure 2 ). Our goal with this raw data release is to inform the energy industry and general public of new hydrocarbon exploration-pertinent information for the Mesozoic section in the study area.
Field observations and organic geochemical analyses yield new, modern information that bear on Mesozoic reservoir characteristics, stratigraphy, source rock total organic carbon (TOC), liquid hydrocarbon typing from a seep between Oil Creek and Ugashik Creek (Figure 2) , and distribution of stratigraphic units in the Puale Bay and Wide Bay areas. This ongoing Bristol Bay-Alaska Peninsula program is scheduled for additional fieldwork at the end of August 2005 in the Bear Lake area, northeast of Port Moller. During these two weeks we will address the reservoir potential, stratigraphic architecture, and structural framework of the Tertiary stratigraphic section. These Tertiary rocks, particularly the Miocene Bear Lake Formation, are potential reservoirs in the Bristol Bay region. Figure 3 ) by Baseline DGSI. 
